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(54) REGULARLY ARRANGED NANO-STRUCTURE JOINED ON SUBSTRATE AND 
MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a regularly arranged 
nano-structure such as an oxide on a substrate, with the 
use of an anodic oxide film. 

SOLUTION: The manufacturing method comprises vapor 
depositing a metal on the substrate having an 
electroconductive layer, anodically oxidising the metal to 
form pores on the substrate, which are regularly arranged 
in the anodic oxide film, chemically dissolving the pores to 
widen diameters of the pores, and filling the nano- 
structure substance in the pores. The method includes 
providing a fine uneven structure in the electroconductive 
layer, so as to develop an anchoring effect and effectively 
bond the nano-structure substance to the substrate. The 
nano-structure substance is also filled in a gap between 
the layers formed by multilayers vapor deposition, to 
prevent a collapse of the nano-structure. The substance 

forming the nano-structure can be a compound, which develops photocatalyst 
characteristics when absorbing at least ultraviolet radiation or ultra-violet of sun light, such 
as Ti02 or ZnO. The regularly arranged nano-structure is obtained on the substrate, which 
has morphology such as nanotube, nanodot, nano drill rod, nano fiber, and nano wire, by 
dissolving and removing only the anodic oxide film, after forming the complex oxide nano- 




http://www1 9. ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAyOaym6DA41 5073859... 2005-1 1-18 



Searching PAJ 



nn 01 XI 2 / 2 



structure. 
LEGAL STATUS 

[Date of request for examination] 21.05.2002 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other 

than the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3598373 

[Date of registration] 24.09.2004 

[Number of appeal against examiners decision 

of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.go.jp/PA1/result/detail/main/wAAAyOaym6DA415073859... 2005-1 1-18 



(19) B#BfcfW (JP) 



(12) £fc 



(a) (lD^ms^ras^ 
#^2003 -73859 
(P2003 -73859A) 
(43)&ggB ¥/£15*f 3)!12B(2003.3.12) 



(51) IntCl.' 
C23C 
B8 2B 

C23C 
C25D 



28/00 
1/00 
3/00 
30/00 
11/04 



3 0 5 



F I 

C 2 3 C 28/00 
B 8 2 B 1/00 
3/00 

C 2 3 C 30/00 
C2 5D 11/04 
m »^©»19 



B 



7-73-r 

4K044 



OL 



C 

3 0 5 
(:£ 8 H) 



(21)fflS## 1$H2001- 265291 (P2001 -265291) 


(7DUJISA 


301023238 






staff j£*6A«jR • #*4sm«8i 


(22) mma ¥8i3*p q n 3 b (2001. 9. 3) 








(72)%W# 




*SfF^30^1®Sffl*SWD ¥j£134P3M5B 






«:ffl&A^fflS«lfta^ff© r^i03HI»iS±^ail 
















^*sia-p<«*=PSiTa2Si^ ana 


















^ttiar><«W=fSlTS2#l^ Jfcsi 






frSttfeAfeSS • tttWBHMIIA 









(54) [&9i©£if*] s^±fcgp&bTSiijibE50Lfc^y^ii^«fct/-e©ie&*rj* 



(57) 

M£llSI&fcffiSl,T*tt±K£ttffliai£<b&|gfr* 

•S>t&lft£T i 0 2 -^2 n 0(Dcfc5(r'>^< t t!St*1-3fc-<f> 
*P1 ft roSingP 5 HRUX L T *Cf £ ib^fel i: 

7 ft £ ©IM* * 4 l=«BHbE*J L fc* > *J6 



• 7 300- 60011111 -4»«2S0om 



2^200 am 




mmm i ] &#±\zmf£ztitz&nnf%&M<b8.& 

MSiHbS*"] L fc / Stiitt. 

*g#a«i= t urn. $ ttgitsB&it $*t5i<b?tvT^i.ct 

<bE$iiLfc:r-va&«:. 

/7t^/<. Sfcli^-y 7frt>mi£1xtz'J>U< <k* 
i «»^6itt4»«t*-r«c i ^^fifct-r^it^JS i 
2 l=!e©<7>g(*-tl=itfgte£- L-T8tIiHbE$"J Ltz 

mz&titz&^m £ mt z> t o>fr f. * a c 1 t f 

[19*355] &W.mtfl TO, Sn0 2 . ZnO s *f=liSrC 

^t,Mb-&i^o5 *>©^-r*i*N i as(DSBjsmi±K<b^ 

:t -T 6 If *H 4 lBH<DS«;±l=tt!gf£ 

£ LTlMMbEM L fc± y 

[n*ae] gf*A<#7*. t;us-k y-f-v^i/ 

ZZtZftrnt? 41**111 «fHL5<Dlvr*tAM=Ka 

i: ^t#St-r i>if *il 1 U L 7 (DLN-r^lcf5®0)S 

fcffiig LT*t*:±l=£?lftliai8<b£l!sl;!>N «c«MMfls 
EJiJLfca?l*»«U !S!fflTL*lr7-y*it«:!K!ia$3t 

jg-r-i>^;ii=fcu^T, mmn&tett&kti.izmiim 
aoaivty ^-mzitmzfrtz-t-; m&wfammw 
i=aaa c x 7 >± -»» saa-*- 4 * ? i^b^itss-r 

SCt 4St*±i::fif£&^LTaiiHbIB5iJ L 

[§*#m o] mm-tz&mtfM. tu m 8 , Nb. Ta. 



8<bJ£^OTt3ii(Dff£j£)!)<-e J4Ct i: -T -Ssf * JS 

9 K®<0«#±l=ttigfg£ LTSgiHbEfJ Lfc^-y 

mo>&$o>mm[!!i{hm&£ft^mBmnmzmmzfef& 

xg 9 1 o l=I3©(D&{*±l=iI&&^ LT MliHbE 

-r * frttsLtemmtkw £ £ *. s m<r> zmmm js&iz & 
4«Big»i=«fcy. mmtti^mmm'pizmii^m^ 
m % '>tf < 1 1 -m ia± ^ js-t 4 - 1 £<&@t t -r s m 

Cif*ni3] mn'pizi-sm&teyiimzizmi-zJs 

icfifg^^ l x&mit&m l tzi- y m&itom&jD&o 

C«*iSi4] 1- ; m&ttvmz 2 oo°c~5 oo°c 
commpi vrnmt &z.tiz& y ^ei^jbKM t mit® t 

nmti-h&»±izm.m^Lxmmit^iLtzi-ym 
1 aa^&as:ft»tt**-r« = t*»«i:-rftii*ai 

[»*«17] #7iaffiaK<bfiffiG)Jffll?ia)ItSB<D/N* 

3-1/1 01= ft* «fc5*J»$*lfc» a|L^/^'J-\'-@■e 
JjSCt -f -i>£?LMIia!HbJ£BilifiItt:o 

j§A<*afl,S*< 80~250nm, iz;KiA< 3 O O ~ 6 O 
Onmtfey, -t©JS^^PiaK'(baEA < 9 0~2 0 O 

vo»«BE-c»rt-*-* c t *a«t-r i>mnmtt£&& 
ii=«*i=* ijaAL«:Ma>naiiflsaji»iAAa. 

ti«*JSl9} iK»l=J:y»figLfc^aA<T;U5=.'t7 

Atffey , s^*<y fci*s/ a. ^aaja-e* 



2 



[000 1] 

Lxmmib&mLtzi-sm&te. mm*, memfrtiz 
mms-s Lxmm<t&&i LtzmitT* ^mommi&ftte. 

[0 0 0 2] 

/ tS iff* * if <b L T <DSg ft « m *<S5fe L fc t> 1+ X 
I*ft<. P§<li&<b&lg£(*0>fi]ffl<b LTlMEtt. ©tStt 

it. msR&titt. ^fe<b. atttnib*a>ia&*ifeM:B-c 
anmibtfrnmLTZtzo fit. fi£3saos^Es&(© 

£g £ m«T L fc&MAMb^ x ^ > 9 1 « C £ X Mit T 

[0 0 0 3] LfrU C-5 Lf=-*-^fi|jttt:li. «&A<Jl 
off g-it^ y ffift 7t 'J 7;u<7)»if A< 

Sr fc ftttjfil <=> OT^ / tS&ttOT Ji.II L. A<«i £ 

ft e>"*\ £Hfl?l>t>a*tir1**>»A1feJtft 

W- 1 1 -20009 0#4*ffl) „ 

[0 0 0 4] ftlC, «jfi-CI*, M^fV^U" hi L 
Tl£ffl-f 5BF3SA<&A,T% &Ka>ta7L4>l=CVD&. PVD 
*/;U— yiW*. tf>o#;£. £J:tMNIMfett£l::J: 

y„ *i*<d&is. mam. *i*«»^**T, k 
= *v 6 rofJffl \zn i*x omtttfift Hffl^J i*is t ^ f a £ 

[0 0 0 5] 

**ft?ijjisi=»i u c*i6a>ft«a)ie*tt-'ib*ia* 

wt. *LTlUfHb£*Jti?lcA;Koo$fcig}£ffi^<Dg|!f] 
i:i6S»a*«*fl)fc«)0!)«rfc<f*t*HB3B*aSBB*L 

[0 0 0 6] -fft=b*>. *5§B.SI*. S<*±lC^fi£$tuf; 

*U IMBflJMWr>*-»*S*S*r**IIE]i!b«ji 



ttiRjin * i=ami§]± £ jsji * * *> $ *r 

U K^^ict^$ti©^l»ih$*tii<b$*tTt^ 

* c t ,t -r i>±ie<os»±(-iasfs^ LTjsi'^b 
[0007] stz. ^mmmm\t&m^m 

mu^ZfrxtefSLZix-tz. ±y^i— -j-y h*7 h> 
*ifc'J>ft< it 1 1S^b44M5tt*^i^» 

<t&<*-efc-5. *iEB^ii. &m*. *o>m.mzz 

~2 0 0 nmOTSS$a>gtSfflD!]dltiit£:frU ^-y^jgtt: 

■6 w i: ^#®i:-r 4JifB0Sft±|ciafgf^ LT^giHb 

[0 0 0 8] £fc. **BJI4, illiMTO. Sn0 2 , 
ZnO, ^fcltSrCu 2 0 2 fcd:i;cttb<73^b#^<7) K— 9tz 

m3ztzitVimz$t;itisV!>o>5iio>^?ixfr 1 fisos 

W»«ttKft«j-C fc i> c t * *#a t "T -S ±IS(0Si*± l= 

msm-s l xmm it&w Ltz-t-; m^ttx- fc * . * , 

fc±^«|jt«:T*fc*„ 
[0 0 0 9] *tz. *36Mtt. »ft:A<gHb'7-'ffit, ^^b 
-7--<^fti:roWilft1±lzS*ifc4iSBJ*fcliTSBJ«^CD 
1 a^A>bft^>C t ^4#air-r«.-bI5WS<*±l-iS}Sm 
^L-C^S^biS5iJLfc^-y«j^«:-Cfci>. £fc, *IEB^ 

t -i»±IB<7)ttt*:±lzitfg^ LT^IiUbiBJiJ Ltzi-S m 
jS(*"Cfc4. 

[0 0 10] *fgB^li, S»±IC^S^^g 

L. K*JS*IBffiK<bfliSL-CStt:±:l=^B.Hffiffi^b 
J£MA^ t. ft ^.ffiBiHbl25iJ L K^ifl.* I- 

■5* 3 l=<b^5S»-T & Cb ^4#®i:-r i>S**-bl-ItJgff 
^ LTSUHHbiH9iJ Lfc^-/ «tjg«:ro^ig^;ir-fci)o 

[0 0 1 1] *fgBJ?l*. ^»-r*^®A<AU Ti. 

Mg. Nb. Ta. Si. ZrOL^-fti^ 1 fl^r*& y . I^fii^b 

S$S£3S-r -S 2 ~ 2 0 O n m<D&Z<Z>mfflBiMhffi&.£ft 

■omwmmmz&m\ztei$.Ltzgite±\z<&m : £:mmi.. 



3 



temte^vzAmmmmteim t mm® t <n&m&£n 
At> ■& z t $ t$a t -r s ±sB<Dg#-ti~iEt$ l x mm 

[001 2] *sgssii, st*±ic^a$sg»-rs 
it + 1? ? a x»±^»^# £ $ * s> n<o £ a 

l®Pa#&#MIiS'£'>fc < £ t,-jgia± -s c t $ 
[0013] Mn<piz±sm&tt®m 

li, tv 1 2 o o°c~ 5 o o'croKlrtfliD 

m-r a z t iz j: y m&mb&m tmt^t a>tg^i±fe * 

[00 1 4] *SeBJ-|*. ±ffi©=&^iiT-S«:± 

^;±T*fc*. $fc, *2SBj?|;): % PiS^bJ£^0)^^i§« 

tz&u< t*,i mmt^u^^mnzt^wit 

"t £-tfB0>fitt:±ICiE?£&-& LTSUUHblB*)] Lfc^/ « 

[0015] **bi± % $>nnv&mk\tis.m<r>m 

•htfUtA'l /3~ 1/1 OI-^-5>cfca*lj2P$tLfc, 

/\* U ■Y'-ll-C- ifeliwt$^ttl.0 TLHUMK^b^ 

[00 1 6] ^%BMit. vOu-^u;*. CVD 

<t* (^fSififi?- A<P£tIig<bJ£|[fi<D$E?l0) TIM oTtf: 

m&X'. ^-(75«ji*<$ifl,S/)<8 0-2 5 O nm, -fc;Ug 
A<3 0 0~6 0 0 nmT*&y , ^(©Km^PiSK'IbmiE 
*><90~200V (DMMS.X tef&i- &Zt <t"^-5) 

fciivi^^jg^-cfcy, nMmom&m.z i o°cutf 

y fT^fiS; Lfc&Jl0>B&i£lb&M*i2f£:S;iT-&-5>„ 
[0 0 17] ^:fr*i/>gfc£(D#tla>l£l^&!8!j£ 

ffll^T, ^n^*fcl±*HMi:CDSB|t3£S$SltT^b» 



[ooi 8] -tofctoici*. 8<b^$>S¥<D3fcfejS<*a 
®$8J»ftLTiba®a^iS». *^SIM<b<!:ii5$6g<b 

^sysiBStt^^to^isi:, m&®io>i*mm*>±i3<&<, 
o*y, *«^»»ffl<7>si&S<*i*^-4xitt:SB^r'fc* 
cit. asic^/a^-e^^m^tSBjr-sjg^*^? 
a-*-; m&it-ZMm? z> c t tfmmx&h. 
[0019] *nwo>m&i58nz£-DX®h*iz>®<m 
±sm&mt. man. mm^^tMt&n^mr^m 
wmt®nz&-oxftm?z>mmzt,mmx'&&o cu 

nmiitizjLvumizm&tonmmtottMtfxz. 

izmftxz&mmmtibZo 
[0020] *mw\t*&w&$.~.(»mm*>x'Zhtf. 
zam^-1&toizit&tem®mz?\2tii-rtziba>*:ffix 

2tiz&mtem&tet'\z*,mmx2 *>z tit$i!!kx& 

[002 1] ^fSBSl-.fc^^y^jgtt:^^^!*, ^ 

A<^t#-C#i)„ 
[0 O 2 2] 

*<*1 ©«®lcS«©2, CT^-li, ITO. Sn0 2 , Z 

no s $fciiSrCu 2 o 2 fc«fcr/cHf>roiaa'Na) K— zfycm 

(«jttf, Sn, Sb, F, AL Ga) ^tMb^KD? *><7) 
^■f*tA><D=k5^iSBJ^«e^ff$i«-r*o S<*1 1***7 

#w*t>mt / r<<m. mifr-<mui:a>M®\i.\z&*itz* 
sbj fc «k if^mwttm r- # i) . 

[0 0 2 3] ©mil 2A<#fiLfclNiI£-|;)\ 

3$%^ic^b$-a-sci:7!)<T-#-r mmmtiz&ix 

SBJ14*<«fe^) , SBJ^^^S^i: Ltffll^ttSfl:® 
SB^JgA<ffi < ^-f ^f-+ v ^aj^Mffl^l^lif Iffl V 1 4- 

[0024] smsii. ^sA<-FSia^*«kiis 

tz\tm%Mmm\zmwttf&z vrnm-cetti*. Ltztf? 
x. mmm&mzi*. mm^^m^nutaimmMit 
Btmto>&mte.&Wiibz>tziib<D7^±>—&i%: : £mm?t> 
mmwibm&tfif&rzbnzm^zizi:*^. zot 



4 



>*-a&^£3SSi-f •SSffllHldbtSiili, 2~2 0 0nm 

[0025] mnmoMf&ismitK&mmiii. 

Ml-* yK«2J«:£&©m^l*^riilliig*?*tfgttS 
S i: $ $«Sp-f -5 C £ 1= * T f £ . 
[0026] 3?SH 2.£lcaui&jg|S3^^fcy£-f 
.&. -r^->^U-T-f >y 
&*?*t/X/W$ ') ^77£tiifX'f&m£tltzt<7)&&m 
X *<D)£l!g£#*5*u:Kftfci*l;J:. 

3i--T'i>-i:*<a^-C'fc^. mi**, akmtt&mmsut 

0. 2 nm/MS-pfe**', *SSBJ<7)^/^^^ 'J >y 
;$-CI*'J>fc < t tCffl^frS 1 ~ 2 n m/^OTffiH"C®] 

■plcE/St"*. 

[0 0 2 7] 'J XfmX'timm 

O. 5-0. 8 ^mflJtlCftJiSI-r&tf^-flftM-C-fc-So 

coc&i*. jsn*i=stt (*«) a**«tt^i=±*L 

T. MI=ElRltt4<±i:BI«!W»<>Ef*fc«>-C**. **t 

[*SiSA> 3 5 0°CiaT-eiSWLfc. 
[0 0 2 8] L*>U C(D^IS5e-C*jS^L,fc^CDBi®^ 

s^-saMS-c-a t, ^-f^ur-to^ai- 

ft<, »Bo>JBfcTM* = *«>& 

I*. C©**«gte>#ttlifi|jfili*&1\ fcL5£R8<!: 

[0 0 2 9] i*, c5Lfc«L«£*T 

«M-«fc». tt»1M£^*£tt0E9J''t1bttflf& L 

taiu *ommisiPtt-*&<D&mitfaiix<DGmtj: 
«t>-c»ia**i*wtn«<D*jMB*tfijffl-c*4. 

[0 0 3 0] JfclC, Ell 03 b) l-iFf <fc 5 HS*g 

S-e I soie&g * *tfe«*tt&*JMfcft-efT 5«b. BEA< 
±(f &*i&i^fc*'TT*fc<. IDAS At*. ttaft 

11 0~ 1 5 nm, Vi't'SKlaO-S 0 n m, 'J > 
Ml3 0~60nmg|f^f:tt> *®«jfcif<Dg 



[003 1] Cfflfcft. #M<»tzihO)&&$lO> 

XZZt *o>;tA*? £inMs* % /jHt>*e* (Ti0 2 v/;u 

rltS : f-ro*^$l*|i?)3-2 0 nm-C&i)) ftjf&ftlt 
LT, =:*l&(D^lH*<SA-C#4©lcSS«:*fl.HK<b 
&K4a>«j&4: Lt, ifl.gAA<tiJ:f 8 0 nm~2 5 
0nmt<t4J:96Wl!t, S#Sr#* §3it:?a-fex£ 

-3*y. «»*i*fl;a|t»*tea>*t* 
o i <Dbo>c-c^-r?LM<o4 i 'Dt <p>bm<Dmm *<3 

00~6 0 0nmt*#<tc5.t:5l:IiE^ll 

L<l**>**1 0°ClilTi:-r-5. 
[0032] ^?iaB8ffiK<bJ£K4 t3imB2i:a)ffiS 
1±A<«*ifc*JS3KSStt: 1 I*, 90~200Vt©Bl 

fc<. »«»2*v&a>i(jtt<t<is:y. ->>)>?-&m 

"Mfc^T- lifE £ *? * * 4 O V Ul-tlr r -5 C £ # 
-f. y >&j£l§T-t*?<fc*6 0 vu± 

[OO 3 3] $ bT, *SBB8©Bgai»ft-c 
»rt*tt*jt?LJlMibABHIl3t-ei*. 1105b) Iz^L 
fc/<y -V— D tfl-^<DJl* B .h(DibD/BA<fc 
J:^ 1 /3~ 1 /1 0T-&i>(0lC«Lr. 

*Kfl;Al««ia-ei4teJ:*i/2-c**. CCD/^y-V- 

Diiiism<smEi^tbWLrfcy. tEff)±i 

title*?** 1 . 2 nm/V<DilJ^T-Jl< &-i>Ci:A< 

So 

[0 0 3 4] ifflfLSA<a»*y/h*t^*l=l*, 01 a> 

c) ie^-r*aie, <b^»«nai=«kytta«iar*. 
itfl.wfctoo<b^j§^T*ii, *&i.ffiB.«iai=tf*e> 
r, JtE/<y-\»-Jia>»*i=BLTttfl.*»<D/<y^- 

Ji©»jW«*B*niIA<a«J*a)»#J:yjaB*|«i:J5f**« 

fc/ ^ y v— »-e t <b^»»B#iuiAt*j * * 5 o in ia±-c fc 

-Sroic^L, **IB©*aKK<b&JS«jtT?l*9 o via 

46^;§MB#raii3 o»stt-+»T-fcy. /<>;•*—» 

l*^^lc^*$+t, ^aftK1bfe±y«tiit*:5A<»j«$ 
[0 0 3 5] *f= s ffifL«iSLf=ffl?LrtC0?L^ro;1l*t14 



5 



\£. Ti0 2 U £<»-)-; «iSI*»lSlg(= JSIt-S >S)V—fH, 

[0O3 6] ;iOTJ:5l=LTffiSj££:ttfc«#£?lBiHb 

fcli2%~5%;1gO>7kB£<b*- S 'J ^A&ifCDTJU* 'J 
&&l-<*£><b^?g<gIilT-i-;/^>y-f i>£, I£<b££l 
0)A-A<i§SLt, Ti0 2 Jtci:ro-^y«jfit*:7 (-*-./ 

[00 3 7] tfcfr*.. Cftl^-aT. Sfclfccfcl/SJ 

jgft 7 <7)^IiHblH5"J«:*<^lST' £ 
[0 0 3 8] 

[H!S0J] (USSCJ 1) 20x100x1. 1 nimCD**^ 
Xgtfctf>^®|::&) 1 5 n mtf>Si0 2 |g, 120nm<DIT 
Ol, 2*im«)99. 9%AI^K£fl2j£Lfc„ AIOT& 
JtliRFX/*-;/* , )><?X'm.m&lg. 1 . 5 nm/st-fto 
fc. C©?lSSJ7t h>T-1 0#R8i8S;£jSfc# L 
fc..^l=, 7°COTi 0%'J>Kj§i«+l-;l1i-^L. 13 

ovr-smfinn^b-r^wtic^y. ^ttftnissHb 
[0039] i3i:, Ttfeco i t om^x-mmmit^tz 

; 7^.<D±lc«ffl?LA<Sai-iHfiJLrfcy . T^JftgA^I 1 
Onm. -fe;U&*<£)3 5 O nmffiStSMlT^St 

titzit^mztzi)^ frr>mzt>mmzm^zttfK 

[0 0 4 0] <kic, 3 o°cro5%y 

U ifl.S^2 00nm$t'8ISLfc, «ffl?l££i£*L 
fcKW*x*./-,IU=1 0#Rfl;t1*£&. $-=>lcTi0 2 y 

1 o o°cr- 1 B#fifitt»&* 4 o o°c-e 2B$p B ^Di»Lt=o 
Tio 2 ^eDuttt, mit^^mtbx^ti^o^s 

(OPri) 4 : AcAc:H 2 0 : EtOH= 1:1:3:2 0<7V./n>£ 
[00 4 1 ] EUli, tt?LA9Lfenaift<btm£TI0, 



zi— hLfc^O>66Bi®FESEM¥St?i5.-g). 3 0#ia_tffi 
fLffiS-Ti>i:. £)£0>/\-U-\'-JgA<5§£K;g8?&S<k 

TOS?ii6£-C-;f AU SltMl- K^-f^Ut LTStt-t 
iCttfg&^L-Cl^-So -iS. C0>**— 7 7.AI 2 0 3 /Ti02 

(fl,SSg=1. 4xio' 3 I/m J . HrtS*=1 40 
n m) o 

[0042] mmmz) mmmi x-mztitztf-'y* 

AI 2 0 3 /Ti0 2 a^^-y«jt^f>5%'J ls&£ 2<H><7 0 
A80)7 O-CjgK^fT-r/US^-^CD^^I-y^i/ 
7R*£U T i0 2 Lfc„ -b;^ 
ror;u5^-^<b^j§gnc,fc ygp»MicK5*i,f=Tio 2 ^y 

4 O nmflMiOj-^/^i — ^A<^?>ttfco ^3. — 
BJJtl^^-Tfctolc, -fiP£A&WI-£$LTl*-5 (ISO) 
=6±) o SfflfL*lC;tALfcVOu*<yjMbLT^i-:?"tt 

ftfilfcWBl* t % 7 7 4 't-mzUZ,l%E tti*. 
[0 0 4 3] mz % 7)\,*-r*±X®i&^tz£?m.\t. 
T^-rJ fa-^ilgli, {t^m^OmZ. 2 5 

*t-So y^e— A«-*ffl3tl=«l:y, S3, El 

li. -5-*t-?tt, fc«fc^-9 5%, 6 5%, 7 5%T (5 5 
Onm vs. Glass) t'jjSCiA^ofc, 
[0044] (3S!£«3) *t£}&tnmtf2 OS/D«) I 

t oift§*7Xigi:7/<"> $ y ^y;*T?Ai S2^ m 

s^SLfcia^^, 7°C(D1 0%y>^jgj^*1 3 0VIZ 
TBttBMbU **)3)UmJlS<DiSBJ^lHb7';U5-'7A 

3 0°C, 5%y>^j§;«*(~1 0»r B 1;t1±^LT, 
ilfflfl-SA^ 1 O O nmlCJjf§«i:5$fflfl-Si£*^Sofc„ 

HJSCT1 tlHifili^ Ti0 2 ©y;i — x-c >yizcfc 
y$ffl?l+^ro*/;ua>;5AiyMb«wi£fH\ 

^4 o o°cro®ajp*-e2B#rajjDgftLfc„ 

[0 0 4 5] Z5LXft§iLtz&-£mtyi-t-S®iktt 
it. MH&tfilZ 5 % y IsWit 2 %<7 DASfl) 7 0°C;lt|§S£ 
jS*T-Pia^1bSMro^Sx-v^>^^£L, Ti0 2 ies 

(T^-*— tf) ^/^i-^tf^Sffi-blclSllglS 
±$ HfciSB^»<*A<» (U 6 (DFESEMIC <fe ^>5S8t 

[0046] (3IJS«4) Tt£)tSGtfiI*< 1 OQ/DIO I 

TOlWt*7^Sffil:X/^'^ y>^;i-eAi$ 1 . 5 
//m^Lfcia^^. 7 0 ca)l 0%U>Ki§ia+1 3 0 
VIZT^a^^bL, $1)2. 2 //mI¥S(DjgB^|)Ef^br;L- 
5^'7AW#fl.KPifil^b^M$»l5ELfc» *l>T- t C 

cdk^$3o 0 c. 5%y >^jS*i=2 o#fffl;i-a-£L 
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X. W-^mnmA^ 1 5 0 nmlzteZJ:? 

SUfiWl tf^til^ Ti0 2 <D'/;U-yiU3— 
yic* yafflft*^a>V;U<7>;tA£V*/Mb4!i3I£m\ a 
4 0 0 "crommiP* t? 2 B*|HUll» L fc. 

[0047] zoLxwmLtz&-£mt®i->'m&& 

I*. g$SMlc5%y 2%?DA&<D3 0°Cg&;g 

COO 4 8] WfiM)b<9Q/D© I TOgW§*'7 
xSffi(~K£i£S&T*AI£2^miiSLf=i4*4£. 10 
-can o%u>Kj#&4>i 1 ovicTPm&teU ft 
2. 9//mH^<D3BJlfcT;US:>-0>£?lSCPgtI&<tKI§ 
$tef$.Ltzo C<Dia*4£3 0°C. 5%U>KiS 

^+l-2 0»K;l1i-#L-C. ^^ifflfl-SAM 2 0nml: 

yjV—VJlsS-T-iXflzJ: yjOft+^OVOKOSAi: 

•y;nb«m£m\ £8st£*§i&4 2 o°ca>m^*F*-e2 
[00 4 9] ca Lxft®Ltz&-£Mitwi-f-;m&& 

I*. g$SMlc4 0°cc07KS^b:fhy^i^;fc4>-CPil£i£ 



[El] 011*. *f|B^O±y«jitt:(7)SitXg$^-r 

m-&mx-&&<, 

[i2] 021*. ^®l=2~2 0 0 n m<D3S 03 

dbitii$^-r*SBjsmg±i=T>*-a^i=c»:yi^b 

[S3] 0 3l±. HJS^IlCfc^r. T)6«)ITOlS 
r-dfil^b LfcT^ 5 -)-J£.m<D&8imm]k : £ ^"TUHfC 
SFESEM¥K«T-fci>. 

[04] 04li, *M«1l=fe^T. ffi?LffliSLfcPia 

i&<bia&£Tio 2 =3- k Ltz'&o)mmmm&zm-t®mtt 

fflFESEM:?K&T-fc£. 
[g)5] 0 51*, USSmiCfcl^T. "tr )l>m<»T)V 5 

£ <b^j§<Kic«t y SB^MI-I^* L-fcTi0 2 ±y ^zl-^1H 
5IJ £ JftSt L $^"f SHftfflFESEM^K^T' & ft. 

[El 6] 0 6i±. SIJS«3rcj3tx-c, -tr;usror;u5^- 

£fl:*»*l=J: y U $Utl»J±<**tfcTi0 2 

^3.-^lH?"J«7>5filiS1«jt^^-rglffiftfflFESEM¥ 
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c)Biim^P7-I^: 

5 ^tSK{fc»^«i&# 



Will 

miiimiiiiimiiimiiiiiiiiiiiitii 



7 ^/fllii^ 300^ 600 nm $80~250 ran 



2-200 




[113] 



'6 *4£?UOftfl2^/llWt 



iiiimiiiHimiH 
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■i nif i tit i 
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[B6] 




(51) Int. CI. 7 KHIE# FI 
^_^zi-K (##) 

C25D 11/16 302 C25D 11/16 3 0 2 

11/18 3 O 1 11/18 3 O 1 E 

3 11 3 11 

3 12 3 12 

(72)96Bl# va va^^7 F£-A(#%) 4K044 AA12 BA02 BA10 BA12 BB04 

ittiO<tfriTfi1Ti2i1§ Hi BB14 CA04 CA13 CA14 CA15 
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